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1 . INTRODUCTION 

The Province of Ontario currently generates an 
estimated 1.5 million tonnes of solid domestic and industrial 
waste per year. Due to the long list of health and environmental 
problems associated with waste disposal sites, the Ministry of 
the Environment (MOE) has made a concerted effort over the last 
decade to upgrade waste disposal facilities into viable sanitary 
landfill sites. Sanitary landfills are now the most common 
disposal method being utilized in Ontario. 

Many landfills in Ontario have been closed within the 
last 10 to 15 years in which there is sparse information on waste 
disposal practices, the type of waste that was disposed of and 
the closure procedures utilized at the sites. The MOE is 
presently implementing a program to investigate all closed and 
active waste disposal sites in the Province. The aim of this 
program is to ensure that all relevant information regarding the 
sites' existing or potential impact on either humans or the 
environment is available. Once this information is provided, 
remedial options can be investigated and implemented where 
necessary. 

Phase III of the MOE's program of waste disposal 
facility evaluation involves the investigation and monitoring of 
hydrogeology as well as surface and groundwater contamination 
potential at selected sites. The investigation reported below 
deals with the closed Centennial landfill site in the City of 
Trenton. The objectives of the study as outlined in the Request 
for Proposal are as follows: 

1) to determine the leachate characteristics with attention to 
the possibility that an unidentified industrial liquid waste 
may have been disposed of at the site 

2) to define any existing or potential impacts on surface water 
including the Bay of Quinte 

3) to define the extent of a landfill gas hazard 

4) to define the site's present physical condition, and 

5) to develop recommendations that will lead to site 
improvements with respect to site monitoring and remedial 
action . 

2 . BACKGROUND 

The Centennial Park landfill site is located on the 
shores of the Bay of Quinte, a short distance east of the 
entrance to the Trent River. The site is bounded by residential 
property to the north and east while the Bay of Quinte borders 
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the site to the south and west (Figure 1). Little information is 
available on the site history and no records of landfill 
development or operation were kept. The following information is 
based on interviews with personnel from the City of Trenton, 
Public Works and Parks and Recreation (notably Mr. Arie Hoorweg, 
Commissioner of Public Works, who has been in charge of site 
operations and restoration). 

The landfill was constructed on a marshy shoreline area 
of the Bay. Gilmor Lumber operated a sawmill on the site from 
the beginning of the century and as a result the northwest area 
was covered by sawdust refuse before domestic landfilling began. 

It is believed that landfill practices began in 1955 
and continued until May, 1971. Site operations consisted of the 
construction of artificial berms of broken limestone and fine 
grained fill that were built in small patches onto the Bay of 
Quinte. The resulting lagoons were pumped out and sediment was 
also occasionally excavated to bedrock. The lagoons were filled 
with refuse and capped with pit run gravel. Some restoration was 
carried out as the site was filled. The site was generally 
filled from west to east. Figure 2 illustrates the limit of 
landfilling at the site. 

At the time of closure (May, 1971), the site covered a 
14 ha area and served a population of approximately 14,000. 
Thirty to thirty-five tons/day of waste entered the site. The 
waste was estimated to consist of 58% domestic waste, 30% 
commercial waste, 10% industrial waste and 2% liquid industrial 
waste. An inventory of industrial plants that may have used the 
site has been compiled (Appendix A) . 

The site was closed in 1971 for the following reasons: 

its capacity was nearly reached 

the berm/lagoon operation method was not favoured by the MOE 

berm integrity was questioned 

gas evolution was observed in the Bay of Quinte ad]acent to 

the berms and low dissolved oxygen levels were measured in 

the lake along the berms 

the Ontario Water Resources Commission was concerned tnat 

landfill-related pollution was interfering with adequate 

dilution of sewage effluent 

A small sewage treatment plant was located next to the 
landfill on clean fill. Approximately three years after the site 
was closed, a large, modern treatment plant was constructed 
adjacent to the site on land which was reclaimed from the Bay or 
Quinte. Trenches for sewer mains leading to the plant were an 
clay lined. 
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198?"«e ti^H •" » f th ! Se sam P lin 9 s i" October 1979 and March 

d"ikS i oK'^'aii'lL 8 ^ were w , ithin the 

exception of m^Ej^^^JK^^ *■- 

landfill t^ ter £illin 3 was completed on the west half of the 
l-nnfi '/ ?"? Capped and turned into Parkland. The area was 
rtciltTot faci t^ bowli "9^ soccer, tenuis, baseball and gen'ral 

the site was continued until 1971. remainder of 

constructed n a ? U tho° r a !"P nithea " e a "° Public washroom were 
constructed at the park in early 1971 on part of the old landfill 

?e« ho?er2ut t £„eT ,t h UC H i ° n "'?" « a * -countered"!" some' 111 
1 to i2 3 f ""f" consisted mostly of gravel beneath 

^i^-SS'S m W e a t h :ne PP g fs b d y e a ec^rs 1 we n re r us^during the 
construction phase of the complex. Gas ventilation holes were 

, incorporated into the building's structure. No metnanToas 
problems have since been reported to or by the Citv of Trent™ 
Figure 3 illustrates the present landuse7o„ the closed Sndr iil . 

3.0 METHODS OF ANALYSIS 

follow^ il h fu followin ? section describes the method of study 
followed in the investigation. y 



3.1 Borehole Drilling 



were estahH^H ! °C f on T slte buried services and utilities 
meetino 1 f™ = , / 6 mor " ln9 ° f A P ril 25 < 1988 at a Joint site 
f^™! 9 '-,, Jl ,? f eight boreh oles were drilled on the site 

mounted^ 7 Vdr i 1988 by , A11 : Te " ai " billing Ltd. The tire 
oenetraMon IIJ J 1 * 3 USed SpUt s P oon sampling, and standard 

which S« r- ■ h 9 P^ide information for borehole logging 
3"' carried out by senior and intermediate WESA staff 9 
Samples were collected, sealed, labelled and stored. 

3.2 Health and Safety 

disoosed of 1 ?^!!*,! !H r ?, n ° acc "rate records of the substances 
w£r£r« ° ^" e landflU ' care was taken to ensure that 
"j! ??" n0t ex P°* ed to hazardous contamination and to 
sffZ™ ^ em K from "Advertently carrying toxic substances off the 

site on clothing or equipment. 
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A photo-ionization detector (PID) and combustible gas 
meter were used on-site to monitor air quality in the working 
area around the drill and off gases from the split spoon samples 
and auger cuttings and inside the hollow stem augers. Disposable 
Tyvek coveralls and Tru-touch inner and heavy outer plastic 
gloves were worn while drilling and removed when the workers left 
the site. 

Air purifying respirators and protective goggles were 
available to all personnel if the PID or combustible gas meter 
detected the presence of hydrocarbons or combustible gases in the 
air. A powered air rescue pack was also available in case an 
emergency situations arose. In fact, gases were detected only 
once, at the third methane well (M3), where methane was measured 
at >1% by volume. 

In the event that high levels of contamination were 
encountered, workers were prepared to follow the MOE 
"Occupational Health Protocol" (October 23, 1977). 

Hard hats and steel toe, steel shank safety boots were 
worn at all times during the drilling investigations. 

3.3 Borehole Instrumentation 

Four boreholes were instrumented as piezometers with 
two multilevels) and the remaining four as gas probes. 

Piezometers were constructed of 31.8 mm (1 1/4 inch) 
schedule 40 PVC pipe, connected with pressfit PVC joints and 
finished with 10 slot PVC screen. No glue or solvents were used. 
Our experience at the Gloucester landfill site (WESA, 1986, 
Devlin, 1987) indicates that PVC and polyethylene piezometers can 
be employed for reconnaissance organic testing, provided that 
stringent sampling protocols are used. The two multilevel 
piezometer installations were labelled as follows: the deepest 
piezometers were labelled with a suffix of 1 ( ie . P3-1) and the 
more shallow piezometers were labelled as P3-2. A gas probe was 
also installed above the groundwater table in each of the 
piezometer holes, as described below. 

Methane gas probes were constructed of 1/2" 
polyethylene tubing with slotted polyethylene tips wrapped with 
No. 210 nytex screen. Up to three tips were installed in each 
installation at 30 cm vertical intervals to ensure that the gas 
was sampled immediately above the groundwater table. 

All installations were finished at grade and protected 
with locking caps in order to minimize interference with the park 
activities . 



Borehole logs'showfna'detaH^? 113 '^" 8 are 8hown in Fi 9«e 3. 
Appendix C. Sn ° Wlng details of each installation are found in 

3.4 Physical Hydrogeology Monitoring 

to target area^LT^P 0109 }' moni toring was completed in order 
groundwater now characterTstfr, 8 ^ 11 " 9 ?" d t0 de ^m,ine "^ 
all piezometers? the ?oo« of ^h W " er 1 ! VelS Were °**ained in 
tied into the eievation^contours TM^nf Se ^ entl y purveyed and 
the drill logs, was tied ?o 1 ll\J* information, along with 
the general fhree^imenlon^ SfSS-SSt&SS! " ^^ 
3.5 Geochemical Sampling and Field Monitoring 
3.5.1 Groundwater Samples 

to sam P ling e wnere e po S s!bIe° Pe Dif? re Tr in9 5 " 6 P ° re VOlumes P"°r 
the developing in th* =h»?i' Dl f flcu * tie s were encountered during 

Trenton specifically £ ' ^4 °" JS?" WSUS t nStalled at 
volume, the well remained dr^ 1 in *l removal of ° ne P°re 
on the next and in !i y ' n thls case ' sampling was done 

obtain sufficient samoTe "f S ' s ^ se ^^ days in order to 
conditions, these weUs hid on!v JUt '? the ' e difficul t sampling 
during development y S1 " 9le P ° re volume "moved 




Parameter 



Metals 



TABLE 1: Details of Samples Taken 
Sample Volume Bottle Type 



125 ml 



Anions, 
non-metal 
cations, COD 

Phenols 



125 ml 



250 ml 



Polyethylene 



Amber Glass 



Pretreatment/ 
Field Treatment 

Filtered with a 0.45 
micrometre millipore 
filter and acidified 
in the field 



Polyethylene None 



Pretreated with 
CuS0 4 , H 2° and H 3 P0 4 



Volatile 
Organics 

Extractable 
Organics 



100 ml 



1000 ml 



Amber Glass 
Amber Glass 



Teflon septa lined 
caps 

Foil lined caps 



Dedicated sampling tubes were used at each point 
sampled. Filtering equipment and tubing associated with the 
peristaltic pump used to extract the sample were cleaned with 
nitric acid, methanol and distilled water after each samplinq 
point to prevent cross-contamination. 

Inorganic Parameters 

Groundwater samples were obtained from the six 
monitoring locations and were delivered to Dr. John Poland of 
Queen's University in Kingston for inorganic analysis. Dr 
Poland's high quality laboratory was able to provide results on 
index parameters within 48 hours of sample delivery. These 
parameters were evaluated with field measurements and physical 
hydrogeological monitoring in order to choose monitoring points 
for organic analysis. 

The following inorganic parameters were analysed: 
TABLE 2: Details of Sample Parameters 
Field Measurements Lab Analyses 



Conductivity 
Temperature 
Dissolved Oxygen 
PH 



Organic Parameters 



Fe 

Mn 

COD 

Alkalinity 

Phenols 

CI 



NO3-N 

NH3-N 

S0 4 

Ca 

Mg 

K 

Na 



Samples for organic analyses were collected at all 
monitoring points. Based on the results of the phenols, iron, 
COD, chloride and field measured conductivity, temperature, pH 
and dissolved oxygen, organic samples were selected for actual 
analysis. It was more cost-effective to sample all locations for 
organics and subsequently select potential leachate samples than 
to only sample a few piezometers in a later site visit. 

In keeping with the concerns of the MOE, samples from 
two selected monitoring points were delivered to Novalab of 
Lachine, Quebec, for analysis. Since the exact nature of any 
possible leachate was not known, a complete U.S. Environmental 



Protection Agency (USEPA) priority pollutant scan for organics 
(USEPA Methods 624 and 625) was performed on each sample 
submitted. 

3.5.2 Surface Water Samples 

Two samples were obtained from the Bay of Quinte near 
the landfill site. Field measurements included temperature, 
conductivity, pH and Dissolved oxygen. The samples taken were 
obtained using the same protocol as that used with the 
groundwater samples, with the addition of a 1000 ml untreated BOD 
sample taken in an amber glass bottle. Surface water samples 
were taken at approximately 0.75 m depth, and less than 1 m 
offshore at locations shown on Figure 3. Analyses for COD were 
not performed on surface water samples. 

3.5.3 Seepage Meter Samples 

Seepage meters were not installed at Centennial Park 
Landfill for two reasons: large diameter boulders used for rip- 
rap along the Bay of Quinte near shore would have made 
installation extremely difficult, and the MOE indicated that this 
area was not a major concern (April 18, 1988). 

3.5.4 Quality Assurance/Quality Control 

Blanks and duplicates were employed in both organic and 
inorganic samples for quality assurance and quality control in 
the combined Picton and Trenton landfill studies. A field blank 
and field duplicate were taken for inorganic analysis. Trip 
blanks and laboratory blanks were used in the organic analyses. 
In addition, a field duplicate sample was submitted. 

Results from the analyses of blank and duplicate 
samples are included in Appendix F. 

All field equipment, including pH, conductivity, 
dissolved oxygen and the methane gas detectors, was calibrated 
under in-situ conditions to ensure the gathering of reliable, 
quality data. 

3.6 Gas Monitoring 

An Enmet GCIO combustible gas detector was used to 
monitor all installations for methane. The meter can be used to 
detect combustible gases up to 20% of the lower explosive limit 
(explosive conditions occur at 5% CH4 gas by volume) . Thus the 
highest concentration measurable by the Enmet meter, 20% of the 
explosive limit, is equivalent to 1% CH4 gas by volume. 
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tubing of ^IXsTrotl^olLi^t 1 ^ the ^".polyethylene 
bulb directly fro/the wel? to the meters. ^^ " lth * SqUee * e 

in a Bay Str^t^orT^er^nS^ lll\T monitor ""hane levels 
judged to be the most suscenUhlo \l basements of four homes 
monitoring location^'e^ho^on FigurIT 1 " 10 " ° f m6thane - The 

Amphitheatre and'con"^^^^*^ 618 ln th * Cente ™"l Park 
were measured in the sprina a?ter tit r^ red ' k The leve ^ 

S^ 1 "*" m0 " thS < ™ J ^« ^rep-e^rr^orst^a^" — 
4 . RESULTS 

and will be h dis r cussed lurt^, 1 ?^?^. S™ d ~ ted bel °«< 
4.1 Physical Hydrology Monitoring Results 

from the wate^level^onxtorlng" 113 *"" the l0Cati °" ««* ™* 
decreased hydra^ic'hea" "LEj£j ""V" the <"««ion of 



i-level 




of 10~ 3 to in-5 m/e ti gni oe expected. A representative ranqe 

m/s is assumed m this case. These values 
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TABLE 3- PHYSICAL HYDROLOGY MONITORING RESULTS 
CENTENNIAL PARK. TRENTON 



A. 


SURFACE ELEVATION 




(m A. S. L. ) 


B 


INSTALLATION DEPTH 




(m) 


C. 


ELEVATION OF SCREE 




(A-B. n A.S.L. ) 


V. 


STATIC WATER LEVEL 




(m BELOW GROUND) 


E 


PRESSURE HEAD 




(B-D. m A.S.L.) 


F. 


HYDRAULIC HEAD 




(C+E. m) 


G. 


BEDROCK ELEVATION 




(m A.S.L.) 



Pl-1 P2-1 P3-1 P3-2 P4-1 P4-2 

77.88 76.50 76.75 76.75 77,30 77.30 



4.27 



2 . 17 



3.3.'; 



2.10 1.90 



3 . (I! 



'/. . 1 3 



2. 12 



73.61 73.15 73.70 



X, 59 



1 .25 1 .70 



74.71 



1 . 83 



73.61 73.15 73.70 74.62 74.7 1 75.47 



145 0.93 0.88 0.89 u . 87 



0.96 



75.71 75.05 7^.82 75.87 76.41 76.43 



TABLE 4 A VERTICAL HYDRAULIC GRADIENTS 
'KNTKNNIAI, PARK . TRF.NTuN 



IN MULT I -LEVEL INSTALLATIONS 



FROM 


TO 


( 1 ) 


(2) 


P3- 1 




l»4- 1 


T4 ,: 



h( 1 ) 




lu2) 




i»' i i h(2 


( m) 




<m) 




(m) 


7 b 


82 


76 


87 


(• 05 


76 


41 


7 6 


43 


i) (i2 



.1 

(m) 

92 
(i 76 



Ml) MX) 



(i 05 down 

(13 down 



hi K« 



TABLE 4B: *^J*>^JJ K Jj;WK*TAl HYDRAULIC GRADIENTS ALONG THE 



FROM 


TO 


( 1 ) 


( 2) 


P4- 1 


P3-1 


F4-1 


P2-1 


P3-1 


P2-1 


P4- 1 


F 1-1 


P.-1-1 


111 



h( 1 ) 




h(2) 




h ( 1 ) - h ( 2 


(m) 




(m) 




(m) 




76 


41 


75 


82 




0. 59 


76 


41 


75 


5 




1 . 36 


7J> 


82 


75 


05 




0.77 


76 


41 


7 5 


71 




(i 7(1 


75 


62 


7 5 


71 




0.11 



d 

(m) 

166 
37 5 
219 
501 
445 



M 1 ) - h ( 2 ) 



O.0036 towards P3 
"036 towards P2 
0.0035 towards P2 
0.0014 towards Pi 
0.0002 towards Pi 



T 



hi 



T 



fc* 



»TiIM J 



correspond to a range of geologic materials from clean sand to 
silty sand (Freeze and Cherry, 1979). If these values are 
^ e S 'no y J C °^ reSp ° nd t0 groundwater flow velocities from P4 
inf ^ S f 3 / nd P2 ° f ? t0 110 m/ y ear * This suggests that 
oufo^ ra K^ wat ^ r . ma y flush through the landfill relatively 
quickly before being discharged into the Bay of Quinte. 

74 9fi m » « h ? l6Ve i ° f V a n? r in the Bay of Q uint * was measured at 
/4.98 m a.s.l. m May, 1988. 

4.2 Inorganic Chemistry and Field Monitoring Results 

innr-^n,^ S^ 1 ? 5 , cont * ins th * results of field monitoring and 
inorganic chemical analysis. 

nh . «,, A ) so included in Table 5 are the Ontario Drinking Water 
TolinZll ! revised h * the M0E ^ 1984) and represent at ive ranges 
f?~~o 9 a ^ Parameters in leachate from sanitary landfills 
(Freeze and Cherry, 1979). 

4.3 Organic Chemistry Results 

extr^r^.Ki ReSUl 5 :S fr ° m the USEPA 624 volat ^e and the USEPA 625 
extractable analyses are included in Table 6. The two samolina 

Ss^or^h 1 r^ P2 ' 1] Were Ch ° Sen f ° r °^-nic analysis o^the" 
oasis of the following points: 

i) generally the highest values for the four index inorganics 
parameters (measured within 48 hours of sample delivery) 
were found in these two points, 

li} p|° n ??! T ry ^ gh ln P1 " 1 {52 - 5 Ppm > and relatively high in 
fz-i (11.6 ppm) , 

iii) the physical hydrology monitoring indicated these 

piezometers were downgradient of the major area of the 
landfill. 

o™^- . Con cern caused by the lack of a trip blank for volatile 
?S! ni "j; t Jj? M fy sampling prompted resampling of Pl-2 in June, 
1388. A trip blank was used on this occasion. Levels in the June 

iTull W ?ofo Slni ^ ar t0 th ° Se found in the two duplicate samples 
^J' J? 88 - The tr ^P blank was clean with the exception of 1.7 

Kv fqSS r ° ?"" (WhiCh WaS n0t found in an y samples). Thus the 
May, 1988 samples are considered to be representative of the 
groundwater. 

4.4 Gas Monitoring Results 

The results of the gas monitoring are seen in Table 7. 



TABLE 5: FIELD HOWITORJMB AND INORGANIC CHEMISTRY RESULTS 
CENTENNIAL LANDFILL, TRENTON 



PI 1 



P2-1 



GROUNDWATER SAMPLES 



SURFACE MATER 
SAMPLES 



P3-! 



PJ-2 



P4-I 



P4-2 



SHI 



SN? 



ONT. DRINKING 
WATER 

OBJECTIVES 
(RF VISED 1985) 



RAN6ES IN LEACHATE&IANK 
FROM SANITARY LANDFILLS 
(FREEZE ICHERRY, 1979) 



FIELD MONITORING 



Conductivity (uS/ca) 


1800 


1170 


800 


600 


800 


1000 


168 


m 


Temperature (oC) 


11 


10.? 


10.2 


12.01 


9 


11 


17.5 


l«J 


Dissolved Oiygen (ppa) 


-- 


5.3 


8.6* 


-- 


4.6 
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INORGANIC CHEMISTRY RESULTS 






















ft <ppi) 


52.5 


11.6 


9.0 


1.8 


30.2 


4.9 


<0.10 


<0. 10 


0.3 


1-1000 


<0.10 


Mn (ppa) 


0.64 


1.79 


1.01 


0.72 


1.62 


1.65 


<0.05 


<0.05 


0.05 


0.01-100 


(0.05 


COD (ppa) ♦♦ 


82 


65 


77 


56 


74 


320 


<5 


<5 


-- 


1000-90.000 


25 


Alkalinity (ppa) 


1290 


1010 


945 


740 


895 


920 


100 


105 


"• 


500-10,000 


10 


Phenols (ppb) 


10.8 


6.0 


<1.0 


1.4 


4.0 


6.6 


4.4 


4.2 


2.0 




(J.I 


CMorid* (ppa) 


970 


195 


47 


55 


57 


185 


13 


24 


250 


300-3000 


<1 


Nitrate-N (ppa) 


<10 


(1 


(1 


<1 


<1 


<1 


<1 


<1 


10.0 


0.1-10 


(1 


Sulphate (ppa) 


<2 


77 


« 


■1 


(2 


12 


1? 


16 


500 


10-1000 


(2 


Aiionia-N (ppa) 


47 


23 


16 


35 


19 


33 


<0.10 


(0.10 


.. 


10-1000 


(0.10 


Calciua (ppt) 


390 


324 


270 


174 


240 


240 


46 


48 


._ 


100-3000 


'1 


Maqnesiua (ppi) 
Potjssiua (ppa) 


42 

32 


43 
10.9 


43 
M 


21 

71 


26 

21 


26 
21 


3.6 

1.2 


3.9 
1.5 


-- 


100-1500 
200-1000 


(1.0 

0.7 



Sodiui (ppi) 470 106 

Calculated Hardness ijajj ?86 



n 

851 



160 

541 



145 

707 



145 

706 



5.4 

130 



9.5 
136 



200-1200 
660-13650 



2.1 



* Froa bailed saiple 

I Poor, saall volute Maple 

♦♦ BOD aas measured in surface nater samples 



TABLE 6: Organic Cheaistry Results, Centennial Park Landfill, Trenton 

P1-1 P2-1 DWO* MDL** 

VOLATILE PRIORITY POLLUTANTS (ug/1) 
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BASE/NEUTRAL PRIORITY POLLUTANTS (ug/L) 
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Note: Only those compounds with detectable concentrations are included 
in the table. A complete listing of the EPA 625 and 62*4 compounds 
analyzed are included in Appendix E. 
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TABLE 7: Methane Gas Monitoring Results, 

Centennial Park Landfill, Trenton 

Equivalent 
%CH 4 by volume* 

0.4 

0.75 

>1 

>1 

0.5 

0.15 

0.25 

0.45 

Nil 

Nil 

Nil 

Nil 

Nil 



The lower explosive limit is reached at 5% CH4 by volume. 

It should be noted that methane levels greater than 20% 
LEL were encountered in M3 during drilling. 

Methane levels were measured at >20% LEL in the 
concession stand and at 5% LEL in the amphitheatre on May 11, 
1988. After the concession stand was opened for the season, no 
methane was detected on June 5, 1988. The front and back doors 
were weft open to allow access to washroom facilities and allowed 
ventilation of the building at this time. Personnel from Parks 
and Recreation, City of Trenton were informed of these levels 
within 24 hours of their detection. 

5.0 DISCUSSION 

5.1 Physical Hydrogeology 

A comparison of the locations and elevation of bedrock 
and ground surface at the piezometer installations (Figure 3) 
shows that both bedrock and ground surface and topography slope 
towards the Bay of Quinte. Flow regimes common in shallow 
sediments are commonly characterized by a flow along the slope of 
the bedrock towards the surface water. 

Hydraulic head values and horizontal hydraulic 
gradients (Tables 3 and 4) confirm that the shallow groundwater 
is flowing towards the bay. Hydraulic heads were highest in P3 
and P4 (which are furthest inland) and decrease in PI and P2 
toward the Bay of Quinte. In addition, vertical hydraulic 
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gradients in P3 and P4 (calculated as change in hydraulic head 
divided by change in distance) are both negative, indicating a 
downward gradient and that recharge is occurring. 

5.2 Inorganic Chemistry and Field Monitoring 

5.2.1 Groundwater 

A brief comparison of the contents of Table 5 with the 
representative ranges of the inorganic constituents in leachate 
from sanitary landfills (Freeze & Cherry, 1979) indicates that 
the leachate at Centennial Park 'landf ill has relatively low 
concentrations of most parameters. 

Conductivity values measured in the field varied from 
600 to 1800 us/cm, with the highest values recorded in PI and P2 . 

Groundwater temperature ranged from 9 to 12° C which is 
slightly higher than usually found in shallow groundwater. 
Groundwater temperature is normally equal to the Average Annual 
| Temperature which equals 7.4° C for the Trenton area. Chemical 
and biological activity in the landfill material may be 
generating some heat, causing the groundwater temperature to 
increase. Alternatively, the groundwater temperature may be 
equilibrating with the surface water temperature in the Bay of 
Quinte (measured at 17.5 to 19.0° C). 

Dissolved oxygen concentrations ranged from 5.3 to 8.6 
1 ppm, indicating that relatively high oxygen concentrations are 
present in the leachate. 

pH values measured in piezometers ranged from 6 . to 
6.55. 

Iron and manganese levels ranged from 6 to 175 times 
the drinking water objective values of 0.3 and .05 mg/1 
respectively. Manganese ranged from 0.64 to 1.79 mg/1 and iron 
from 1.8 to 52.5 mg/1. These metals are common constituents ot 
I landfill leachate. 

I The chemical oxygen demand measured at the site was 

I less than 100 ppm in all points except for P4-2 which had a COD 
of 320 ppm. A comparison with the range considered 
representative for landfill leachates (1000-90,000 ppm) indicates 
that demands are low. This may indicate that most of the 
chemical activity associated with degradation of domestic wastes 
has already occurred. The high dissolved oxygen levels concur 
with this hypothesis since oxygen is often involved in and used 
up by degradation reactions. 
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Alkalinity values, expressed as equivalent 03003, 
ranged from 740 ppm in P3-2 to 1290 ppm in Pl-1. The levels are 
quite high, and also appear to be related to the calculated 
hardness of the water, suggesting alkalinity may be related to 
the limestone bedrock. Dissolved carbon dioxide constituents are 
the principal sources of alkalinity in most waters. Other non- 
carbonate contributors to alkalinity include hydroxide, silicate, 
borate, and organic ligands (especially acetate and proprionate) . 

Phenol concentrations are elevated in the landfill 
leachate, ranging from below detection limits (P3-1) to 10.8 ppb 
(Pl-1), which is slightly more than five times the drinking water 
objective. Phenols can occur naturally in swamp or marsh areas 
like the one that originally existed at Centennial Park. They 
may also be landfill related and are most commonly associated 
with hydrocarbons or petroleum distillate disposal. 

Chloride levels were above the drinking water objective 
in only one location (970 mg/1 in Pl-1). Sulphate levels were 
below the drinking water objective in all samples. These low 
levels also suggest that the groundwater is contaminated with 
relatively low strength leachate. 

Detectable nitrate was not found in any of the sampling 
points. Ammonia is commonly associated with domestic waste and 
values ranging from 19 to 47 mg/1 were recorded. These values 
correlate to the lower range of ammonia concentrations found in 
landfill leachates . 

Calcium values, ranging from i74 to 350 mg/1, are 
moderately high, contributing to the hardness of the water. 
Magnesium and potassium occur at similar concentrations (10.9 to 
43 mg/1) which are considerably lower than calcium levels and are 
well below the range of representative concentrations for 
landfill leachate listed in Table 5. Sodium levels (75 to 470 
mg/1) are also below the representative range found in leachate, 
with the exception of a value of 470 mg/1 measured in PI. 

In summary, while common leachate constituents ( ie . Fe, 
Mn, CI, NH 3 , Ca, Na ) are elevated, they are all below or in the 
lower representative ranges for leachate in sanitary landfills 
included in Table 5. The relatively low strength of the leachate 
may be due to several factors: 

1) the shallow depth of the landfill (approximately 3 m) 

effectively minimizes the depth of refuse through which 
water infiltrates. Leachate strength in landfills is due to 
the leaching of organic matter and inorganic ions and the 
dissolution of carbonate material from the waste and cover 
material (hence the name leachate). The thin waste layer at 
Centennial Park minimizes the leaching process that occurs 
during recharge or infiltration. Effectively, the waste has 
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been placed at a low density, with correspondingly low 
leachate strength. 

2) From the physical hydrology investigations discussed 

previously, we know that infiltrating water travels downward 
into the landfill (indicated by gradient data) and 
horizontally towards the Bay of Quinte, perhaps at a rate of 
7 to 110 m/year (Section 4.1). This cycle may have 
effectively flushed leached constituents into the Bay of 
Quinte with progressively lower strength leachate being 
produced in time. If this decline in leachate strength is 
occurring, the flushing would result in progressively lower 
concentrations of the leachate in each well (beginning with 
the upgradient wells) as the constituents are flushed 
downgradient . 

Different leachate parameters are flushed downgradient 
or transported at varying rates. The retardation of some 
parameters relative to others is caused by chemical and 
biochemical processes (i.e. adsorption-desorption reactions, 
acid-base reactions, solution-precipitation reactions, oxidation- 
reduction reactions, ion pairing or complexation etc). 
Generally, chloride migration is one of the fastest with 
unretarded transport, while iron and other metals do not migrate 
as quickly. Thus the presence of high chloride and low iron at a 
sampling point may indicate that severe contamination has not yet 
reached that point, while the presence of iron and other metals 
indicate further plume migration is occurring. Parameters which 
are retarded are usually measurable at a monitoring point for 
longer periods of time. Organics generally have slower migration 
rates than most inorganics. Plume migration information is 
useful in this case to predict the potential impact of the 
landfill on the Bay of Quinte as the leachate is flushed into the 
surface water. 

The downgradient piezometers, PI and P2, have higher 
concentrations of conductivity, chloride, phenols, alkalinity, 
magnesium and potassium relative to P3 and P4 . It appears that 
the most mobile constituents have migrated past the upgradient 
piezometers. No clear trend between up- and downgradient 
piezometers is visible in the other parameters. The lack of a 
trend in the remaining constituents may be due to local 
variations in the waste. 

No obvious trend in different levels of the multilevels 
was observed. This may be due to the close proximity of the two 
sampling points: the distance between the two may be too small 
to recognize the process described above. 
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5.2.2 Surface Water 

The concentrations measured in the surface water 
samples were all within the MOE drinking water objectives except 
for phenols. Phenol concentrations, measured at 4.4 ppb and 4.2 
ppb, are on the same order of magnitude as those measured in the 
landfill leachate (<1.0 to 10.4 ppb). It is unlikely that the 
levels found in the surface water can be attributed entirely to 
the landfill leachate, since considerably lower levels of other 
leachate constituents (for example, sodium potassium, magnesium, 
calcium, alkalinity, manganese and iron) are found in surface 
water indicating significant dilution of the leachate has 
occurred . 

Decreases in the conductivity, iron and magnesium 
concentration since the MOE sampling of the Bay of Quinte in 
1981 (Appendix B) suggest the water quality has improved, 
although the sporadic sampling events provide limited 
information . 

While leachate is almost certainly infiltrating into 
the Bay, the discharge is so low that even at the immediate 
shoreline dilution has brought the concentrations of inorganic 
parameters well within the drinking water objectives. An 
evaluation of Table 5 shows that most constituents are diluted 
by a factor of an order of magnitude or more. 

5.3 Organic Chemistry 

5.3.1 Groundwater 

Volatile Priority Pollutants 

Measurable levels of nine volatile organic compounds 
were found in the landfill leachate samples. It should be noted 

that drinking water objectives have not been set for most 
organic compounds. 

Benzene, toluene and xylene (BTX) are common 
constituents of petroleum (both naturally occurring and man- 
made) . Levels found in the investigation are relatively low 
(<10 ppb) and may be attributed to either background or landfill 
sources. Naturally occurring BTX compounds were found in 
bedrock in the Belleville area at concentrations as high as 100 
ppb (pers. comm. Mr. John Tooley, Abatement Section, MOE, 
Belleville). The Verulam Formation, an interbedded 
petroliferous limestone and shale, underlies both the Belleville 
site and the Centennial Park Landfill site, suggesting the BTX 
concentrations measured in the present site may well be from a 
natural source. 

Halogenated compounds, such as chlorobenzene and 1,3 - 
dichlorobenzene, are unlikely to occur in the background 
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groundwater chemistry. Elevated chloride associated with 
landfill waste levels in Pl-1 (970 mg/1), where highest 
chlorobenzene levels were found, further suggest that the 
chlorobenzenes are related to landfill material. 

Relatively high levels of "Other Aromatic Compounds" or 
aromatic compounds which are not included as USEPA priority 
pollutants, were found in Pl-1 (170 ppb) . These could include a 
variety of compounds, likely compounds with low carbon numbers 
since they have volatilized (ie. trimethylbenzene) . 

Extractable Priority Pollutants 

Seven types of extractable organic compounds were found 
in the samples submitted for analysis (Table 6). 

Phthalates are ubiquitous in the environment at low 
levels and can also be present in sampling and/or laboratory 
equipment. They are commonly detected in routine extractable 
organic analyses. 




to 

analy 

landfill related. 

Fluorene and naphthalene are polycyclic aromatic 
hydrocarbons. They are present in low levels which may be 
associated with natural sources but are more likely related to 
landfill waste, most likely from wood preservative waste emplaced 
by Domtar or as products of degradation of other hydrocarbons. 

Phenol was reported only in Pl-1 at a level of 1.6 ppb, 
which is lower than that found in the index parameter analyzed by 
a colourmetric method (the 4-aminoantipyrene method). This is 
because the USEPA scans include only specific phenol compounds 
whereas the colourmetric method includes both phenol and 
phenolic-like compounds. 

Both industrial and domestic waste may be responsible 
for the organic pollutants discussed above. While it is 
difficult and unrewarding to determine exact sources of the 
organic parameters, industries in the Trenton area, including 
wood preservation, electrical motor manufacture, electric wire 
manufacture, plastics manufacture and steel products may have 
contributed to the organic concentrations measured. The levels 
detected are relatively low concentrations and do not suggest 
substantial off-site migration with associated measurable levels 
of impact at any point of impingement. 
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5.3.2 Surface Water 

Organic analyses were not done on the Bay of Quinte 
since only low levels (<10 ppb) were found in the groundwater. 
The inorganic analyses conducted on both groundwater and surface 
water indicated that all constituents carried in the groundwater 
are significantly diluted in the Bay relative to the leachate 
(Section 5.2.2). It was concluded that significant organic 
contamination of the Bay of Quinte by landfill leachate is 
unlikely. 

5.4 Methane Gas Monitoring 

Methane gas is presently being generated at Centennial 
Park and was detected in all of the gas probes installed. The 
methane gas may be from the landfill (including sawdust deposited 
in the northwest corner of the landfill) or from the marsh that 
existed previously in the area. Total combustible vapour 
concentrations measured in 2 out of 4 gas probes installed 
directly into the waste material were recorded as greater than 
1% by volume or greater than 20% of the lower explosive limit. 
Methane wells installed adjacent to residential areas 
(M1,M2,M3,M4) have levels ranging from . 1 to >1% by volume. 
These values represent a measure of total combustible gases 
including factors of interference such as H2S and CO2 . 

Levels of 0.5 and 0.15% by volume measured in Ml and 
M2, respectively, indicate that landfill-generated gases are 
travelling through the native soil some 4 meters away from the 
edge of the landfill. 

Four homes judged to be the most susceptible to the 
accumulation of potentially combustible gases from the landfill 
were monitored for the combustible gas on September 19, 1988. 
Three of the four homes did not have basements, where methane 
accumulation usually occurs. No combustible gases were detected 
in any of the homes or in the Bay Street storm sewer. 

It appears that the combustible gases generated in the 
landfill and shown to be migrating toward the residential areas 
to the north and east are being dissipated into the atmosphere or 
possibly being intercepted and vented by service trenches in the 
right of way. The landfill is relatively old and it would be 
reasonable to assume that gas production has peaked and is 
declining at the site. The elevated levels of combustible gases 
found on the landfill side of the street would, however, suggest 
that development in these areas should be preceded by site 
specific evaluations of soil gas conditions. 

Gas migration characteristics vary seasonally with 
water table and frost level fluctuation. The worst case 
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situation envisaged for the site include a short seasonal surge 
in gas migration induced by a confining layer of frost or 
possibly a slug of infiltrating groundwater. To completely 
eliminate gas hazards as a potential problem in adjacent areas a 
re-sampling of gas monitors after freeze-up is suggested. 

Elevated levels recorded in the concession stand in 
May, 1988, indicated that although the stand was built on native 
material (originally an island in the bay) combustible gases had 
migrated into the building during the winter months. City staff 
and lessees should be made aware of the situation and proper 
venting of the building, especially during the off-season and 
periods where the facility is closed up, should be 
investigated . 

6.0 CONCLUSIONS 

With respect to the objectives of the study, the 
following conclusions are drawn from the hydrogeological study 
of the closed Centennial Park Landfill site in Trenton, 
Ontario. 

1. The leachate characteristics are typical of low strength 
leachate. Measurable levels of fourteen different organic 
compounds were found in the leachate at relatively low 
levels (<10 ppb) . While some of the compounds can be 
attributed to natural and laboratory sources, landfill 
related organic contamination of groundwater has occurred. 
Unidentified industrial waste was almost certainly disposed 
of at the site. 

2. Although hydrogeologic investigations indicated that 
leachate was being flushed into the Bay of Quinte, no 
impact on the surface water was observed in the field or 
laboratory geochemical analyses of surface water. 

Dilution of the low strength leachate is reducing 
measurable constituents to within the drinking water 
objectives. This was demonstrated through the use of 
conservative inorganic leachate constituents and inferred 
for the more heavily retarded and less concentrated organic 
compounds . 

3. The Centennial Park Landfill is actively producing methane. 
Combustible gas concentrations greater than 1% by volume 
were measured in three of the eight installations during 
drilling or monitoring. In addition, levels of combustible 
gas up to 0.4% by volume were measured some 40 metres away 
from the edge of the landfill. Combustible gases were not 
detected off-site in houses monitored on Bay Street or in 
storm drains. Given the limitations of 'one-time' sampling 
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events, the potential for migration of the gas into enclosed 
areas still exists especially in areas south of Bay Street 
on properties directly adjacent to the landfill. 

4. The site's present physical condition is good. The 

parkland is well used by the public and no indications 
of the former site use are evident. 

7.0 RECOMMENDATIONS 

The following recommendation is made for site 
improvement with respect to site monitoring. No remedial action 
is recommended at the present time. 

1. The possibility of methane gas migration and 

accumulation in enclosed spaces on and adjacent to the 
landfill site still exists. It is recommended that the 
gas probes installed along Bay Street and a number of 
residential basements and storm sewers be monitored to 
observe seasonal and temporal changes in the gas 
concentration. Some of the sampling events should 
occur in the late winter when frost has been present 
for several months. This will be the period of maximum 
gas build-up. 

If levels higher than those found in the present 
investigations are found, then additional house and 
storm sewer monitoring should be undertaken. If new 
structures are constructed on or adjacent to the site 
their design should encorporate adequate monitoring 
opportunities . 

Caution should be exercised in the opening of the 
concession stand and the amphitheatre after they have 
been closed up for any length of time. Measurements in 
the present study have indicated that combustible gas 
accumulation can occur. 

A long-term solution would include some form of building 
ventilation system that would operate even when the 
buildings are closed. 



Respectfully Submitted, 




C4k^ t, 



0S^ 



Roger M. Woeller, M.Sc. Cathy Ryan, M.Sc 

Hydrogeologist Hydrogeologist 
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APPENDIX A: 
INVENTORY OF INDUSTRIES THAT MAY 
MAY HAVE LANDFILLED AT CENTENNIAL 
PARK LANDFILL 



(information supplied by the 
City of Trenton) 



INDUSTRY 
ARC INDUSTRIES 



ESTABLISHED 
1969 



PRODUCTS 

Contract cleaning, subcontract 
work assembling, packaging, 
furniture refinishing. 
Woodworking, Yard Maintenance, 
Snow Removal 



CAMP INTERNATIONAL 
LIMITED 



1936- 



Surgical support and 
appliances, mastectomy products 



CARRYING INDUSTRIES 

LIMITED 



1970 



Custom manufacturing of 
leather, webbing and canvas 
products 



CRANE CANADA INC. 



1969 



Vitreous china, lavatories, 
water closets, plumbing 
fixtures, etc. 



DCA CANADA INC. 



1935 



Dry mix preparation: donuts, 
muffins, cake mixes, etc. 
Equipment for donut shops 



DOMTAR CHEMICALS 
GROUP 



1920s 



Treated utility poles, piling, 
railway ties, and construction 
lumber 



DOMTAR PACKAGING 



1927 



Manufacture of corrugating 
medium pulp 



EMHART CANADA LTD. 



GENERAL ELECTRIC OF 
CANADA LIMITED 



MOORE BUSINESS FORMS 
AND SYSTEMS DIVISION 



1901 
1966 

1969 



Architectural hardware 



Electric motors for washing 
machines, dryers and sump 
pumps 

Continuous business forms, 
pressure sensitive labels ana 
direct mail products 



MORTON-PARKER LIMITED 

market . 

MURATA ERIE NORTH 
AMERICA, LTD. 

PYROTENAX OF CANADA 
LIMITED 



1969 

1934 
1953 



Silver plated holloware for 
retail and institutional 



Electronic components 



Mineral insulated cable and 
accessories for electric 
wiring, electric 
heating , instrumentation, 
temperature measurement and 
associated control equipment 



QUAKER OATS COMPANY OF 
CANADA LIMITED 

RIVERSIDE CHEESE & 
BUTTER 

TRENTON COLD STORAGE 

LIMITED 

TRENTONIAN 8. TRI 
COUNTY NEWS 

VAGDEN MILLS LIMITED 

BATA FOOTWEAR 
BATAWA, ONTARIO 

INVAR MANUFACTURING, 



MILLER SAFETY LIMITED 
PAPERBOARD INDUSTRIES 



QUINTE MACHINE & 
STEEL LTD. 



1952 

1930 

1902 

1930's 

1958 
1939 

1939 



1961 
1882 

1950 



Cat and dog foods. 



Manufacture of Cheddar, 
specialty cheese ana butter. 

Refrigerated warehousing and 
distribution . 

Newspapers and rotary printing 



Socks for Men. 
Footwear . 



Precision machining and 
fabrication of a wide array of 
complex components, hydraulic 
cylinders, assemblies and 
systems for the Defense, 
Commercial, Aircraft/Aerospace, 
Transportation and Nuclear 
Energy Markets. 

Fall Arresting Products. 

300 tonnes per day of boxboara, 
containerboard and specialty 
papers . 

Custom fabricating - steel, 
aluminum and stainless, 
machining, structural steel 
fabrication and erectors, 
millwrighting , boiler repairs. 



APPENDIX B: 

RESULTS FROM M.O.E. SAMPLING 
OF BAY OF OUINTE, 197 9 



RF.SULTS FROM M.O.E. SAMPLING OF BAY OF QUI NTH 
NEAR CF.NTFNNIAL PARK LANDFILL 



SAMPLE LOCATIONS: 




MOE LAB NO. 




KW 43-85 




KW 13-86 




KW 4 3-87 




KW 4 3-88 




MOE LAB NO. HARDNESS 


ALK 


KW 4 3-8S 112 


102 


KW 43-86 130 


102 


KW 4 3-87 132 


109 


KW 4 3-88 128 


107 



LOCATION 

700 feet west of new R.-iv Street storm sewer 

350 feet west of new B;iv Street storm sewer 

500 feet east of W.P.C.P. 

300 feet east of W.P.C.P. 



tkn m. 



HL CQNP ilQDs Fe a m* 

(Mmhos/cm) 
8.0 24 5 1.0 0.0 5 7.5 0. 1 1 0. 7 8 O.0 20 0.18 



DATE 



SAMPLED 
8.3 5.5 7.7 09/81 



NQ 3 Cil Mg Na _S0 4 
39 

7.9 245 1.3 0.15 8.0 0.12 0.82 0.024 0.18 38 8.7 5.7 8.8 09/81 

7.7 310 1.1 0.2016.5 0.07 0.92 0.31 1.33 46 4.3 11 12 09/81 

7.7 300 1.0 0.2515.5 0.06 0.86 0.15 1.55" 43 4.8 10 11 09/81 



APPENDIX C: 
RECORDS OF TEST HOLES 



RECORD OF TEST HOLE 



PROJECT CENTENNIAL PARK LANDFILL, VRENTON 

PROJECT NO. TI690 



OlMH 

FT M 



■ 0- 



■ 1 



■ 2 



■ 3 



< 



■5 



• 7 



■ 3 



• 9 



:c 



■ li 



12 



■ 13 



• 14 



■ 15 



• 16 



■17 



• 18 



*W 



1" .88 * 



2 - 



3 ■ 



fc.jo _ 



' 4 . : 3 . 



STRATIGRAPHY ft HYDROSTRATlGRAPHY 



Cover Material - building materials 

aspha 1 t , cement 
Cover Material - coarse grained sand 

pebbl e; 



Coarse Grained Grev Sand with 30'. 
rounded pebble gravel, pieces of 
cardboard 



£S 



Landfill - black lubheT base, paper 
p 1 a « 



Landfill - materials mixed with dark 
grev to black sand, r.c smell. 



■** ' ' • 
&&! 

• '+- A 

il 

m 



Landf il 1 - mixed with In 
rock chips 



ne bed- ri- t \ 



DESIGNATION 
pi 



COMPLETION DATE 

April :S/88 



DRILLING METHOOS hollow STl 

SUPERVISOR I- MACPONALD 



DRILLING CONTRACTOR all terrain drilling ltd. 



LOG 



INSTRUMENTATION 



*rji 



,;:i/ 

;''/>> 




u 

m 



Backf il led with 
9* 



•-• oacki i j j 

* ; < cuttings 






r # 



Gas Probe 



1" PVC 



SAMPLING 



itn 



Seal 

U" IP Slot 
screen 

Peatsone gravel 




KTCRVAL 



N VJU Jl 



s 



100 

8i: 



WATER ANO EARTH SCCNCE ASSOCIATES LTD 



RECORD OF TEST HOLE 



PROJECT CENTENNIAL PARK LANDFILL, VRENTON 

PROJECT NO. 



T1690 



MfTM 

FT M 



*sr 



STRATIGRAPHY ft HYDROSTRATIGRAPHY 



DESIGNATION 
p: 



COMPLETION DATE 

April :s/88 



DRILLING METHODS hollow ste»< auger 

SUPERVISOR *■ MAC2 

ML 



LOG 



ING CONTRACTOR ^ terrain milling ltd. 



INSTRUMENTATION 



SAMPLING 



TYPt NTfRVAL 



H VALl* 



■ 0- 



■ 1 



- 2 



■ 3 



- 4 



- 5 



• G 



■ 9 



- JO 



■ 11 



• 12 



■ 14 



■ 15 



■ie 



-17 



■16 



•b.SC - 



5.59 - 



2 - 



3 • 



Black Organic Rich Topscil - coarse 
grained, loose with grass roots, 
mixed with JO' grev clav with high 
plasticity 

Grained Brown Sand - with 10'. 
blown clav and 1C'# fine pebble" 
gravel 

Landfill - medium grained brown sand 
with granitic and limestone pebble: 
and gra\e! , wood fibres 






• '.'- 



- » i. 



*Zl 



M< . . . - te Coarse Grained Sand - 10'. 
pebbles and cobbles, black water 
(leachatei present, no smell. 



2.t>9 - 



Light Gro Fine Sa-d rr Clav - gra\e] , ;.\'f-/V E: 
Fibres, watei still black &' *«£* « 



K"»- » ^ 



" i. 



1*1 \?'** 



Probe 



Seal 



SK:* 



Peastcrt gravel 



*3HS 



ss 



ss 



ss 



s r - 



1C slot, 1 1/4" PVC 




I 



> 

i : 
1 o o • 






or- 



WATER ANO EARTH SCCNCE ASSOCIATES LTD. 



RECORD OF TEST HOLE 



PROJECT CENTENNIAL PARK LANDFILL, VRENT ON 

PROJECT NO. Tlfe9 ° 



OCMM 
FT M 



■ 



■ 1 



■ t 



■ 3 



• 4 



- 5 



• C 



- 7 



• 



■ 9 



20 



• il 



■ 12 



■ 13 



- 14 



■ 15 



- 16 



-17 



0- 



1 - 



WIST 



76.75 . 



"0.14 " 



2 - 



3 - 



4 ■ 



STRATIGRAPHY ft HYDROSTRATKJRAPHY 



"5. _ 0~ 



Topsc:! - medium grained dark brown 
sand with high humus, roots near 
the surface 

Sand - medium grained, brown sand 
with approximate J v 10* coarse 
ar gul ar graie 1 



DESIGNATION 
P3 



COMPLETION OATE 

April :5/88 



DRILLING METHODS hollow ste". auger 

SUPERVISOR I- MACDONALD 

DRILLING CONTRACTOR *'-- terrain drilling ltd. 



LOG 



INSTRUMENTATION 



Medium Grained Dark Brown S.ind - will 
JO* broken rock fragmrnr.5, fill 
materials, some landfill ma ter i a 1 yy 
(paper, tin cans) 



5'. if sample volume filled in 
split spoon - dark gre\ fine grained 
k : t h 1 *. c 1 a v 



.'•AVi 



Fine Grained Sand or Clav - light 
giev, 10', rounded tc ?ubangul3r 
and 10', angular broken rock frag- 
ments 

- dark browr to black water 

- nc smell 







-' 32* 



•Bnckf il 1 




Wm-r 



Bentonite Sea! 



SAMPLING 



TY* KTCKVii. N VALUE 



ss 



SS 



Peastone gr3\el 



SS 



55 



3 
J 
S 
13 



8: 

:oo 




WATER AND EARTH SOENCE ASSOCIATES LTD 





RECORD OF TEST HOLE 


DESIGNATION 

pj 


COMPLETION DATE 

April :S/88 


PROJECT cent 


ENKIAL PARK LANDFILL, TRENTON 
F1690 


DRILL 
SUPEF 


WT. UPTHrifiS HOLLOW STEM ALGER 


PROJECT NO. 


VISO& I; MACDONALD 








DRR_. 


NG CONTRACTOR all 


MPTM 

FT M 


■tfW 


STRATIGRAPHY 8 HYDROSTRATIGRAPHY 


LOG 


INSTRUMENTATION 


SAMPLING 


TY« 


ktcrvai 


N VALUt 


■ 0- 


'7.31 ■ 


Slack Organic Rich Topsoil - coarse 
grained, loose with grass roots. 


1 1 




1 


i: 


- : 

■ 2 

■ 3 

1 ■ 

• 4 
" 5 

■ 6 

2 - 

- 7 

• 3 

■ 9 


TO. JO - 
"J . " I - 


Dark Brown Siltv Sand - some grev 
clav 1er.se? with high plastic itv 
approx im tel v 10*. angular rabbles 

Dark Browr. Siltv San J 

Grev Brown Clav - high plasticitv, 
angular, rounded gra\el up to 
t cm 9 (15 c .) 

▼ 
ib Grained Sand - grev, clean, "= 
mixed with dark brown to black 
wood chips, rounded pebbles to 
i cr 9. 

Clav - grev brown, high plasticitv 
Hood Chips - nixed with brown sand 

Cla\ - grev, plastic, id fine 
grained «3nd, landfill material 
(plastic, tin', angular gravel to 
5 cffl i. 

leathered Bedrock Chips- mixed with 
grev brown clav 




r*=— Gas Probe 

l§| — Ben tor j te 

»- 


ss 
ss 

ss 


1 

1 

i 


8 

5 
9 
8 

i 


few 

COM 

PL-.** r 


'.■* «— Backfill 

■ « 

z'~f io slot, i i 

T - ■ 

rap Benton i te 

Jagg --~ Pea st one g 


/A" PV( 

Sea! 

ia\el 


9 

M 

6 

3 
3 
3 
3 

IPC 


*SW 






3 ■ 
■ 10 






- 






- 




• 11 






■ 






• 




■ 12 






- 






|- 




"" « ■ 






- 






- 




" 14 






- 










- 15 






- 






- 




■ 16 












- 




•17 






- 






- 




-18 






- 






- 




■ 






- 






. 






WATER ANO EARTH SCIENCE ASSOCIATES LTD 



RECORD OF TEST HOLE 



PROJECT CENTENNIAL PARK LANDFILL, VRENTON 

PROJECT NO. T **90 



OUTh 
FT M 



- 2 



i 



■ 4 



■5 



• C 



- 7 



• 3 



■ 9 



■ 10 



■ II 



• 12 



• 13 



• 14 



■ IS 



- 16 



■17 



-18 



■ 0- 



■ 1 



1 - 



4VJP 



.13 



2 - 



3 ■ 



4 " 



76.91- 



"t> .6 1- 



STRATIGRAPHY a HYDROSTRATIGRAPHY 



Dark Brown Organic Soil - roots 

Brown Siltv Sand - medium grained, 

rounded pebble?, approximate 1 v 
1 cm *. 

Gravel and Clav - SO*, angul ar^ pebbl e 

9 * 2.5 cm, drv, sandv clav, light 

to medium brown, hard, low 
plasticity, 

Siltv Sand - loose, medium brown, 
few founded pebbles, 9 1 cm. 



- Approximate! v 10% gravel observed 
in auger cuttings, garbage 
(plastic bags, tape, babv diaper 
also observed, y 

Clav - dark brown to black, high 
plasticity, wet 



DESIGNATION 

Ml 



COMPLETION DATE 

April 2S/88 



DRILLING METHODS hollow stem auger 

SUPERVISOR I- MACDONALD 

DRILLING CONTRACTOR all terra in dru 





WATER ANO EARTH SCIENCE ASSOCIATES LTD 



RECORD OF TEST HOLE 



DESIGNATION 



COMPLETION DATE 

Apr i 1 26/88 



PROJECT CENTENNIAL PARK LANDFILL, VRENTON 

PROJECT NO. Tlfe9 ° 



DRILLING urTHftf* hollow stem auger 
SUPERVISOR Li macdonald 



DRILLING CONTRACTORS teppain drilling ltd 



W™ ELIVAT 



FT M 



ww 



STRATIGRAPHY * HYDROSTRATIGRAPHY 



LOG 



INSTRUMENTATION 



SAMPLING 



TYft trriAvM. N valui 



■ 0- 



• 1 



.19 M 



- 2 



■ 3 



• 4 



- 5 



' C 



- 1 



■ 3 



- 9 



■ 10 



■ 11 



■ 12 



• 13 



" 14 



- IS 



- 16 



-17 



-18 



re.43 - 



l - 



2 - 



3 ■ 



4 • 



' s . s : . 



Topsoil - light brown, fine grained 
Silty sand, roots 

Sand - daik brown, medium grained 
:.« angular pebble* and broken 
rock fragments 



- as above with -JO', rock fragments 



iediock Chips - light grev, limeston<* 
fresh, ang-lar 



.*•>: • • 

S8K— Backfill 

.-. .% .m 

i.-.!%5L. Gas Probe 

s ~^w- * 

i.v. •« ..• 






"&:£■:?•' Ben tonne Senl 



S 1 ^ 



SS 




1 5 

.?■ 
!'6 
»3 



6 

1: 

100- 



WATER ANO EARTH SC£NCE ASSOCIATES LTD 



RECORD OF TEST HOLE 



PROJECT CENTENNIAL PARK LANDFILL, VRENTON 

PROJECT NO. T169 ° 



OCfTH 
FT M 



■ 2 



■ 4 



- 5 



• 6 



■ " 



10 



11 



12 



13 



14 



■ 15 



■ 16 



-17 



• II 



1 - 



*AIP 



■ 0- "- .06 ■ 



■ 1 



2 - 



3 ■ 



4 " 



3.s: 



7 5.83 . 



'6.14 - 



.S3 " 



STRATIGRAPHY ft HY0R0STRATK5RAPHY 



Sand - dark brown, medium grained, 

hum^s-r ich 
Siltv Sand - dark brown, medium 

grained sand with silt 



Clav - light grev, highlv compacted, 
Jr\ and stiff, approx ima te ' v 10*. 
broken granitic and limestone rock 
fragments 

Clav - black-grev, 30'. fine grained 
sand, low piasticitv, 10', rounded 
pebbles {9 1 cm), wood fragments. 



DESIGNATION 

K3 



COMPLETION DATE 

April 26/88 



DRILLING MFTHflftS hollow stem auger 
SUPERVISOR _L- hacdonalc 



DRILLING CONTRACTOR^ teprais drilling ltd. 




INSTRUMENTATION 



Siltv Sand - dark brown, medium 
siamed sand, rounded pebbles, 
9 1 cm. 

Clav - brown grev, high piasticitv, 
light brown sandv lenses ( 10', ■• - 
20', angular pebbles, 9 2 c-. 

► Chip? - B0', angular pebbles 
light g.re\ , limestone, 20'. grev 

Cl3- 



-z-z-~ .J 



^S~ 






Bentonite Seal 



^£js- Gas Probe 

» > " 



Brick l i 1 I 



«5 







SAMPLING 



TY« KTERVAl N VALUt 



ss 



s< 



6 
It 



10 



B 

12 
45 
6< 



WATER AND EARTH SOENCE ASSOCIATES LTD 



■ 0- 



• 1 



RECORD OF TEST HOLE 



PROJECT CENTENNIAL PARK LANDFILL, VRESTON 

PROJECT NO. T1 ^° 



OCMm 
FT M 



" 2 



■ 3 



• < 



- 5 






- 7 



■ ! 



• 10 



■ 11 



• 12 



- 13 



" 14 



■ 15 



• 16 



-17 



-18 



1 - 



2 - 



3 " 



A - 



ElIVAT 



«w 



.6b 



'6.59 - 



>.:9 



5.98 1 



STRATIGRAPHY ft HYDROSTRATfcRAPHY 



DESIGNATION 

M4 



COMPLETION DATE 

Api i i :e/88 



DRILLING UFTHOftS HOLLOW STEM AUGER 
SUPERVISOR I- MCDONALD 



DRILLING CONTRACTOR AL - terrain drilling ltd. 



LOG 



Topsoil - dark brown, medium grained 
sand with humus and roots 

Sand - light brown, medium grained, 
20'. rounded cobbles and gravel 
(limestone and granitic) 



INSTRUMENTATION 



-. .♦■. 



SanJ« 5::t - light giev, fine grained 
sand tc silt with black, organic ■ 
rich lenses, high plasticitv 

broken rock chips (angular, 
1 ight gre\ , 1 1 me st one . 




Jentonite Seal 



Gas Probe 



• B.i c k f 1 1 1 



SAMPLING 



TYPt HTIRVAL n value 



ss 



ss 



ss 




3 
5 

i : 
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APPENDIX D: 
INORGANIC WATER CHEMISTRY RESULTS 




DEPARTMENT OF CHEMISTRY 



Queens University 
Kingston. Oinada 
k;l 3 n6 

May 19, 1988 
Resjlts of Analyses of Water Samples for WESA 
Submitted 11 May 1958 - Project, 169C - Cathy Ryan 



Trenton 


IRON 


MANGANESE 


COD 


ALKALINITY 


PHENOLS 


CHLOf 




( ppm ) 


(ppm) 


(ppm) 


(ppm) 


(ppb) 


Cppr 


pi-l 


52.5 


0.6* 


82 
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10.8 
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P2-1 


1i .6 
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CO. 10 
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<1 .0 
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61 .0 
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- 


- 


29 
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<1 
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(ppm) 

<10 
<1 

<1 
<1 

<1 



<1 
<1 
<1 

5.0 

<1 
<1 

<1 
<1 

<1 



*.* 


13 




<i 


*.2 


2* 




<i 


<1 .0 


56 




5.0 


<1.0 


57. 


3 


<1 


- 


166 




<1 



SULPHATE 
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59 

5 

<2 






AMMONIUM 


CALCIUM 


MAGNESIUM 


POTASSIUM 


SODIUM 




as N (ppm) 


(ppm) 


(ppm) 


(ppm) 


(ppm) 
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APPENDIX E: 
ORGANIC CHEMISTRY RESULTS 
(EPA 624 & 625 SCANS) 



9420 COTE DE LIESSE, LACHINE, QUE H8T 1 Al 



NOVALAB t?l E 



TEL (514)636-6218 631-1636 
TELEX 05-822787 . (LYNJON) 
FAX (514)631-9814 



to Water & Earth Science Assoc. 
Box 430 
Carp, Ontario 
KOA 1L0 

Attention: Ms. Cathy Ryan 



date May 31, 1968 



CLIENT 
ORDER « 



REPORT . NL-3650 



RE 



Analysis of Water Samples for Priority Pollutants 



MB. Ryan, 

Five (5) water samples, received May 13, 1968, were analysed for 
volatile and extractable priority pollutants by gc/ms. Results and 
detection limits are shown in the attached Tables. 

Chromatograms will be kept on file. Results are not corrected for 
recovery. 

Sincerely, 

HDVALAB LIMITED 




Si* 

B.E. Crowley, ff/Sc. 





. [ *1* n '' , "s, 4 . 



r<& 



vx 



Approved by J.D. Penwick, Ri.D., P.Oiem.f tor.-, c r».--.v*ck j 

\ 7 4-024 i 

BEC/hl V«HS> 

enc 1 . ^t+vuut^ 



All reports are the confidential property oi clients Publication ot statements, conclusions or extracts regarding our reports is not permitted 
without our written approva' Any liability anached thereto is hmitea to the fee charged Unless otherwise arranged samples will be 
discarded 90 days after receipt 



CQMftiTftATIGK 2? rtl& T Ii« HK38W r&uvTMTs IN WIEfi 
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1 *»** p:-: --; k-: __ c : ;;____,.:;-;...;;:: ; ::;. 

KQRODKMLOfeSSETHAI* 

I £hlSttE:KfttlS 

:-Chl: : ;E'm . w ; !, ,fiY; :?a£* 

[HiOJ ty&TttHkc 

J DlWiONQCHiOftCSETHAW 

!,2-MC«lGM»KN2EKE 

1.1-DICHtOftOBENIENt 7 -* '•• : 

!,M>UHlOfc08tH2EHE 
M-SlWLOftOEiHfiENE 

!.i-l-;:nLOMETH«SE 

i , : - & ; CHLOftoc t h Af«t 

TM%5-!.2-&!CHLQRDE?iiiL£fcc 

:;>.:-:-£Thkne 
::s-:.:oiCHLOfcu«wfENt 

TRmUS- 1 ,3-5ICHlDRufp.Cr£«£ 

rinLBESlEME '•* ••* 

k-HETHylSTiRENs 

NETHfLSTrREME ISQHtr.: 

NESWtENE 

l,!,: t 2-IETRiiChLSfi3ETiwiJi£ 

TETftACHLDftOETHTLEKE 

-;..EsE :•- = 

•,i,l-lr.:Cift.D?-5E"hASE 

.,.,:-'-:>. :-:r^-'.- 

Tf ;IrO«2ETHtLErtE 

TF!C*u.5ft0FLU0RD!*EThAfc£ 

R»F-J tlEME c -* : ••' { 

G-nLtf<£ 

mh wtL3ftlK " 1 " 

OTHER MtSHftTK CQRPGUNL-a I'« li L " u 

-jl = METHOD DETECTS ~l*l rz - 

OT.«.£r kRBHATK CCff^J'jNL'S « T&til cwtwrtraticr. ?' t-;- tf.C mr«tifc*Ibfwtr.M 

using Ifw rtspo"':? '3: - .o' :< Msr.»Jtr.e« 



COllCEttfftATIft OF BASE/NEUlkAL PMOHTl POLLUTANTS IN WATEt 

uq/L 



T 1 690 TlbSO T1690 Tlb90 T169u Trip Lab 
COMPOUND Pl-1 F'2-l P2-: Pi-2 P3-2 blank blank HDL 



ACENAPHTHENE 



1 



ACf 5JAPHTHYLENE - • ... 

ANTHRACENE - " ... - I 

k«:iiine ....-- :o 

BENZ(A)ANTHRACENE ..... 1 

BENZOCBDFlJORANThENE 

BENZOfHFlUOPANTHENE 
BENZO(A)PYRENE 
BENZ0(6HI)P£RyLENE 
BENZYL BUTYL PHTHALATE 
BIS(2-CHLOROETHYL )ETHEP 
BlS(2-CHL0ft0ETH0XY)HETHANE 
8IS(2-ETMYLHEIYL)PHTHALA'E 
BIS(2-CHLOROI50PR0PYL)ETHEP 
4-BR0H0PH£N*L PHENYL ETHER 
I-CHlOPONAPHTHALEnE 
4-CHlOftOPHEJIYl PHEN-. EiHEf 
Ch- 'SENE 
..BtNZlA.MiANTHfeAr.ENE 

k ;-s-WM PHThA.ATE b.7 3.5 3,9 -■: - - 

1,3-DlCHLOROBENZENE 

1 t 4-DICML0R0BEN2ENE 3.7 1.4 l.« 

1,2-DICHlOROBENZENE 

3,3 , -DICHL0R0B c .NZIDINE 

DIETHYL PHTHALATE 2.7 - 2 

DIMETHYL PHTHALATE - * J 

2,4-DINITROTOLUENE - ... 

2,b-DlMlTPC'DLUENE 

1,2-DIPHENYLHYDRAZINE 

DI-H-OCTYL PHTHALATE 

FLUORANTHENE 



1 



FLUORENE - " <- 4 

HEIACHLOPOBENZENE - ; 

HEIACHL0P0BUTAD1ENE - ] 

HEUCHLOPCWCLOPENTADIENE - ' 

HEXACHLORDETHANE ----- 3 

WBERO( 1 , 2, 3-CO J PYRENE * 5 

ISOPHORONE - 

NAPHTHALENE I* •■•« ' 3 

NITROBENZENE - ... 

N-fclTROSO-Dl-N-PPGr YLAHINE 

n-nitroso^!Phenyl;i!ne - ' 

rHENANTHPENE 

PfRENE - • 

1,2,4-TRKHLOROBENZENE - . . - 

HDL " METHOD DETECTION LllUl 

Total concentration of benzoic)- and benzoU'fluoranthene is show 
in the row for benzo(k)fluor anient. 



CONCENTRATION OF ACIDIC PRIORITY PO.LUTAN-S IN WATE? 

UQ'L 



Tlfe-30 Tiijvl TK90 T16JO M90 *'ip L« 

COMPOUND Pl-I »-1 «-3 Pl " : «" 2 bI|Bk b,Wk ,. HD :. 



PHENOL M 

2-CHLOROPHEnOl 

2,4-DIHETHtLPHENOL 

4-CHL r JP0-2-NETHYLPHEN0L 

2,4-DlCHlORQPHENOL 

2,4,6-TRIiHLORCHENOL 

2-NITROPHENOL 

2,4-DlNlTROPHENOL 

2-HETHYL-4.6-DINITR0PHEN0. 

4-NITROPHENOL 

PENTACHLOROPHENOL 

HDL = METHOD DETECTION LIMIT 
TR ■ TRACE 



RECOVER! J' SURR36ATE STANDARDS 







Tlo'JO 


TlMO 




T1630 


716,30 


Trip 


Lid 


corpoln: 




Pl-I 


P2-1 


P2-2 


PI-2 


P3-: 


blank 


blank 


D5-PHENOL 




58.6 


40.6 


54.7 


56.8 


- 


58.5 


64.5 


TRlFlUOROflETHYl-H 


-CPESOL 


£1.6 


tt.3 


82.9 


67.4 


• 


79.2 


0. 

77.7 


D5-NITROfrEN2ENE 




65.4 


72.3 


80.1 


74.5 


82.7 


60.1 


dio-anthpa:e».£ 




n 


81.: 


88.7 


7'i 


75.7 


77.8 


73. t 


D12-PERYLENL 




17.! 


67.6 


75.2 


71.4 


71.4 


74.2 


77. B 



^COTEDeLSSSe.UCH.NE.0* *TU, ^f^'!^, 

FAX (514)631-9814 
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T0 Water & Earth Science Assoc. DATE June 13, 1988 

Bdx 430 

Carp, Ontario 

KOA 11/) CL,ENT 

KUA LUJ ORDER. 

Attention: Ms. Cathy Ryan report . NLr-3680 



Analysis of Water Sample for VOC 



Ms. Ryan, 

Three (3) water samples were received June 7, 1988. One (1) of 
these samples and one (1) trip blank were analysed for volatile 
priority pollutants by purge and trap gc/ms . Results and detection 
limits are shown in the attached Table. 

Oiromatograms will be kept on file. 

Sincerely, 

NCXfaLAB LIMITED 

B.E. Crowley yB.Sc. 




Approved by J.D. Fenwick, Ph.D., P.Chem. 1 *»»« ^ ' 

7/.-C24 ^ 

EEC/hi NC* 1 

""'ill!-. ' 

encl. 



All reports are the confidential property o» events Pubi.cat.on o« statements conclusions or extracts regarding our reports is not permittee 
without our wntien approva! Any lability attached thereto .s limned to the tee charged Unless otherwise arranged samples w.n be 
discarded 90 days after receipt 



CGNCElHfMnCN 0? VOLATILE FfiUUTi FOLLUTAHTS IN HATER 

uO'L 



conPOUNt 



1,1,1-mtHLWOETHAHE 

1,1,2-TFlCH.OROETHfiNE 



TlftM 


Tfclf 


LhB 




-P2-1 


BL«N> 


BlANI 


■" 


:.< 


- 


- 


'. 


- 


- 


- 


i 


- 


- 


- 


I 


- 


- 


- 


Is 


- 


- 


- 


„• 




= - 


- 


! 



BENZENE 

BRDttODICHLOROME THANE 
&R0M0F0&H 

ttOHQHETHANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 
CHLOROE THANE 
2-CHLOWETH'L vINti ETHEf> 

CHLOROFORM 1." ' 

CHLORDHE THANE - 

DlBROHOCHLOROME'nANE ... i 

I.2-DICHL0R0BEWZENE 

1,3-lICHLORQBENZENE ... i 

1.4-D1CHL0R0BENZENE - J 

I.I-DICH'.ORQETHYLEnE ... j 

:,l-l'!CHlOfcOETHANE 

1,:'-&!CHL0RQE T HANE ... : 

TP.ANS- 1 1 2*0 1 LHLOROETH¥L€NE 

DICHlOROHETHANE 

1,2-DlCHlORORRDRANE * l 

CIS-l.J-IiiCHLORQRRCrENE 

7Ri.«-i.:-DICHLO*OPRORENE 

ETHYLBENZENE !•" ' " : 

A-HE7HYL&TYRENE 

HETHYLSTYRENE ISOMERS M 

NESITVICME ... j 

1 ,1,2.2-TETRACHLQftOETHf.NE - - 

lETRACHLOROE'HYLENE ... 1 

TOLUENE '-3 - - 2 



1 



TR1CHLMOETHYLEHE 

TR1CHL0RC C LU0RQ«ETHANE ... 2 

H*MYLENE &- 7 ■ * * 

0-XtLENE 3.5 | 

VINYL CHLORIDE - " 12 

OTHER AROMATIC COMPOUNDS 7.7 

HDL ■ METHOD DETECTION UNITS 

OTHER AROMATIC COMPOUNDS * Tot*] concenfatjon :t t'i- -r.d t«trit»tbr!fetr.:tafl 

using the -espouse <a::or ai wutylent. 



APPENDIX F: 
DUPLICATE AND BLANK SAMPLES 



Blanks and duplicates were employed in 
both organic and inorganic samples for 
quality assurance and control. A field 
blank and field duplicate were taken for 
inorganic analysis at the Trenton site. 
Since field sampling at both Trenton and 
Picton were done on the same field trip 
with the same sampling equipment, the 
blank and duplicate are considered to be 
entirely representative of the conditions 
at the Picton site. 



INORGANIC ANALYSES 



PARAMETER 



DUPLICATE SAMPLE 
FROM PICTON SITE 
P3-1 



FIELD 
BLANK 



Fe (ppro) 
Mn ( ppm ) 
COD (ppm) 
Alkalinity 



ippm) 



<0.10 
0.08 
<3 
285 



0. 15 

0.19 

12 

251 



<0 
<0 
25 
10 



10 
05 



Phenols (ppb) 
Chloride (ppm) 
Nitrate-N (ppro) 
Sulphate (ppm) 



<1 .0 
140 
<1 
9 



<1 .0 
138 
<1 
10 



<1.0 

<1 

<1 

<2 



Ammonia-N (ppm) 
Calcium (ppm) 
Magnesium (ppm) 
Potassium (ppm) 



0.12 
89 
35 
3.8 



<0. 
80 
38 
3.9 



10 



< . 1 
<1.0 
<1.0 
0.7 



Sodium (ppm) 

Calculated Hardness(ppm) 



45 
366 



46 
356 



2. 1 
nil 



ORGANIC ANALYSES 

DUPLICATE SAMPLES Trip Lab 
FROM TRENTON SITE P3-1 Blank Blank 
1 2 3 

May '68 May' 88 June 68 June '88 

Benzene 3.4 2.7 2.4 

Chlorobenzene 4.3 2.4 1,1 

Chloroform - - - 1.7 

1 , 3-Dichlorobenzene 2.2 1.6 

1 , 1-Pichloroethylene - 

1 , 1-Dichloroethane - 

Ethylbenzene 2 1.4 1.7 

Methylstyrene Isomers - - 1.9 

Tetrachlorethylene - 

Toluene 10 8 9.3 

T r i c h 1 o r o f 1 u o r ome t h an e 

M+P-Xylene 

O-Xylene 

Other Aromatic Compounds 

BASE/NEUTRAL PRIORITY POLLUTANTS (Ug/1) 

BIS(2-Ethylexyl)Phthalate 1.2 1.2 n/a 2.6 
DI-N-Buthyl Phthalate 



3.4 


5.4 


6.7 


3.6 


2.4 


•3 C 


15 


11 


7 n 

< $ i 



1.2 


1 .2 


n/a 


2.6 


3.5 


3 


n/a 


3 


- 


1 .4 


n •' a 


- 


- 


- 


n/a 


- 


- 


1.4 


n -' a 


- 



1 , 4-Dichlorobenzene 
Diethyl Phthalate 
Fluorene 

Napthalene 1.6 - n/a 

ACIDIC PRIORITY POLLUTANTS (ug/1) 
Phenol - - n/a 

NOTE: Only those compounds with detectable concentrations are induct 
in the table. A complete listing of the EPA 625 and 624 compounds 
analyzed are included in Appendix E. 

* Drinking Water Objective (WESA, 1988) 
** Method Detection Limit 



TD Hydrogeoloqir.ii issessment of 

795.7 Centennpl park waste lispo: i 
H8 [Ho t&Q2Q 

1989 Hqvembei L988 , 

76877 



